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IIporpamma pa3padoTaHa Ha OCHOBe CJI€IYIOIIUX TOKYMEHTOB:

1. denepallbHOTO TOCYIApCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
cpenHero ooO1mero o0pa3oBaHUs, YTBEPKIECHHOTO TNpUKa3oM MuUHuUCTEpCTBa
oOpazoBanus 1 Hayku Poccuiickoit @enepanuu ot 17.05.2012 Ne 413 (B pen. ot
29.06.2017) «O06 YTBEPKJICHUU denepanbHOTro rOCyAapCTBEHHOIO
00pa30BaTeIbHOTO CTaHJAPTa CPEAHETO (ITOJIHOTO) O0IIET000pa30BaAHUSY.
https://normativ.kontur.ru/document?moduleld=1&documentld=251385

2. [IpumepHoli ocCHOBHasi oOpa3zoBarejibHas MporpamMma CpeaHEro

oO1ero 00pa3oBaHUs (B pexn. oT
12.05.2016)https://fgosreestr.ru/registry/primernaya-osnovnaya-obrazovatelnaya-

programma-srednego-obshhego-obrazovaniya/

3. OcHOBHOM  00Opa3oBarenbHOM MPOTPAMMBI  CPEIHEr0  OOIIEro
oOpazoBanusa 'BOY COII Nel r.o. YanaeBck, B COOTBETCTBUHU C (perepanbHbIM
nepeyHeM y4eOHHMKOB, yTBepkIEHHBIM [Iprkazom MOuH P® ot 28.12.2018r Ne

345, u opueHTHpPOBaHA HA PAdOTy MO YyU4eOHO-METOANYECKOMY KOMILICKTY:

4. Pa6oueit mporpammsl (0a30BbIi 1 yITyOJIeHHBINH YpOBHHU). ANreOpa u
Hayaya mareMarmueckoro aHamm3a. 10—I11 kmaccel: yueOHOe mocoOme s
oOmreoOpazoBarenbHbix opranuzanuid. Cocrasurens T.A. BypmucrpoBa. — M.:
ITpocgemienne,2018.

5. PaGoueit mporpammer ['eomerpus. Coopuuk pabouux mporpamm. 10—
11 kmaccerl: yueObHOe mocobue st 001eo0pa3oBaTeIbHBIX OPraHU3aIuii: 6a30BBIN
u yryOnenHsiii ypoBau / coct. T.A. Bypmuctposa].

PabGouass mporpamma yudeOHOro kypca «Maremaruka» paspaboTaHa st
oOyuatomuxcst 10-11 kmaccoB ¢ 0a30BbIM YPOBHEM HM3YyUYEHUEM MaTeMaTUKH U
BKIIFOYAET B ce0s ABa MOIysl: «AnreOpa U Hauajga MaTeMaTHYECKOTO aHAIHM3a» U
«l'eomerpus». IIpenycMOTpeHO  TIpenojaBaHUE  YKa3aHHbIX  MOIYJIEH
napasuieJIbHO.

s peanu3zanuu o0pa3oBaresibHON nporpamMmbl BoiOpan YMK:

1. Huxonwsckuit C.M., IloranoB M.K., PemernuixkoB H.H u ap. Anre6pa
M Hayajga MareMaTU4ecKoro aHanu3a (0a30Bbll M yniyOseHHbId ypoBHH) 10
kiacc. M.: Muemo3una,2018.

2. Huxonsckuit C.M., [TotanoB M.K., PemetnukoB H.H u ap. Anredpa
M Hayaja MareMaTH4ecKoro aHanu3a (0a30Bbli U ymniyOneHHbIM ypoBHHM) 11
knacc. M.: Muemo3una,2019.

3. AranacsH JI.C., byty3oB B.®.Kagomues C.b. u ap. I'eomerpus 10-11
kiaccel (06a30BbId W yrryOneHHsld ypoBHH)10-11 kmaccel. M. Ilpocsemenue ,
2018.


https://normativ.kontur.ru/document?moduleId=1&documentId=251385
http://www.consultant.ru/document/cons_doc_LAW_282289/
http://www.consultant.ru/document/cons_doc_LAW_282289/

Mecmo npeomema B y4eOHOM TUIaHE OOpa30BATEILHONW OpraHU3AINH
I'bOY COMLI Nel r.o. YanaeBck.

CornacHo yueoHomy 1any B ['bOY COIII Nel r.o. YanaeBck Ha U3yueHHE
mareMatuk B 10 u 11 kmacce oTBoguTCS 5 4acoB B HEJECNIIO, BCEro 68 Henenb,
Bcero 340 gacos.

Yposenv obyuenus:

AnreOpa 1 Hayasjga MaTeMaTUYECKOTo aHan3a — 0a30BbIii;

['eomeTpust — 6a30BBIi.

Auredpa n Hayasa TI'eomeTpus MaremaTuk
MaTeMaTH4eCcKOro a
aHaJIM3a
10 xnace 102 . 68 u. 170 u.
11 kaacc 102 u. 68 u. 170 u.
Bceero 204 u. 136 u. 340 4.

Henu u 3axa4u peaju3anuu MPorpaMMbl 6a30BOT0 YPOBHSI U3yYeHHS
MATeMATHKH:
* opmMupoBaHKE MPEACTABICHUN O MaTEMAaTHKE KaK YHUBEPCATHHOM SI3bIKE HAYKH,
CPEZICTBE MOJICITUPOBAHMS SIBJICHUH M MPOIIECCOB, 00 UACIX U METO/IAX
MaTeMaTHKH;
* Pa3BUTHE JIOTHYECKOTO MBIIIJICHHUS, TPOCTPAHCTBEHHOTO BOOOpaKCHMS,
aNTOPUTMHUYECKOHN KYJIBTYPhl, KpUTUYHOCTH MBIIIUICHHSI HA YPOBHE, HEOOXOTMMOM
JUTSE OOYYCHUS B BBICIIICH IITKOJIC TIO COOTBETCTBYIOIICH CIICIIMAIBHOCTH, B
Oymymiei npodeccrnoHanbHON AeITeTbHOCTH;
* OBJIQJICHHC MaTeMaTHYCCKUMH 3HAHUSAMH U YMCHHUSIMHU, HEOOXOTUMBIMU B
TIOBCETHEBHOW YKU3HU, /ISl U3yUEHUS IIKOJIBHBIX €CTECTBEHHOHAYYHBIX
JVICIIMILIAH Ha 0a30BOM ypOBHE, JUISI ITOJTy4IeHUsT 00pa30BaHMsI B 00JACTsIX, HE
TpeOyIouUX yIiTyOJIeHHONW MaTeMaTuieCcKol OJrOTOBKHY;
* BOCITUTAHUE CPEACTBAMH MAaTEeMAaTUKU KyJIbTypPbl IMYHOCTH: OTHOIICHUS K
MaTeMaTHKe KaK 4YacTH OOIIEYEI0BEYECKOM KYIbTyphl: 3HAKOMCTBO C HCTOPHEH
Pa3BUTHS MaTeMaTUKH, SBOIIOIMEH MaTeMaTUYeCKUX UJIeH, TOHUMaHUS
3HAYMMOCTH MaT€MaTUKH JIJIsi OOIIECTBEHHOTO TIporpecca.
I[Inanupyemblie pe3yabTaTbl 0CBOEHHS Y4€OHOI0 NpeaMeTa
«MaremaTnka (0a30Bblil yPOBEHb)
JIMYHOCTHBIE:



1) cdhopMUPOBaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DAa3BUTHUsS HAyKW; KPUTHUYHOCTb MBIIUIEHHS, YMEHUE pPaclo3HaBaTh
JIOTHYECKU HEKOPPEKTHBIEC BHICKA3bIBAHUS, OTINYAThH TUIIOTE3Y OT (haKTa;

2) TOTOBHOCTh ¥ CIOCOOHOCTbH BECTH JHAJIOT C IPYTUMHU JIFOIbBMH, TOCTUTATh B HEM
B3aMMONIOHUMAHHMSI, HAXOAUTH OOIIHUE LIEJIM U COTPYAHUYATH U1 UX JOCTHXKEHUS;
3) HaBBIKM COTPYIHHYECTBA CO CBEPCTHUKAMHM, JAETbMH MJAJIIETO BO3pacTa,
B3pOCIBIMM B 00pa3oBareibHOM,  OOUIECTBEHHO  MOJE€3HOH,  y4eOHo-
UCCJIeIOBATENIbCKOM, MPOEKTHOM U IPYTUX BUIAX JEATEIbHOCTH;

4) TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM YHUCJIE CaMOOOpa30BaHMUIO,
Ha TMPOTSDKEHUM BCEM KU3HM, CO3HATEIbHOE OTHOIIEHHWE K HEMPEPHIBHOMY
00pa30BaHUI0 KaK YCJIOBHIO YCHEIIHOW MPOQECCHOHANIBHOW U OOIIECTBEHHOM
NESTENBHOCTH;

5) screTHYecKkoe OTHOILIEHHE K MHpPY, BKIIOYAsl ICTETUKY ObITa, HAy4YHOIO H
TEXHUYECKOIO TBOPYECTBA;

6) oco3HaHHBIH BBIOOp Oymymied mnpodeccurt ¥ BO3MOXKHOCTEH peaTu3aiuu
COOCTBEHHBIX  JKM3HEHHBIX IUIAHOB; OTHOLIEHHE K  MNPOPeCcCHOHATbHOU
JESATENbHOCTH KaK BO3MOXHOCTH YYacTUsl B PEUIEHUM JIMYHBIX, OOILECTBEHHBIX,
roCyJapCTBEHHBIX, OOIIEHAIMOHAJIBHBIX MPOOIIEM.

MertanpeamMerHbie:

1) yMeHue caMOCTOATENBHO ONPEEIATh LETU JEATeIbHOCTH U COCTABIISITH IJIaHbl
NEeSITENbHOCTH; CaMOCTOSTEIILHO OCYUIECTBIISTH, KOHTPOJIUPOBATh u
KOPPEKTUPOBATh JESATENbHOCTh; MCIOIb30BaTh BCE BO3MOMKHBIE PECYypChbl IS
JOCTHDKEHUSI TIOCTABJICHHBIX IEJe W pealu3aluy IJIaHOB JESTEIbHOCTH,
BbIOMpATh yCHELIHbIE CTPATErMH B Pa3IMUHBIX CUTYaIUsX;

2) yMeHue MPOIYKTUBHO OOIIAThCs M B3aMMOJICHCTBOBATH B IIPOIIECCE COBMECTHOM
NESATENbHOCTH, YYHUTBIBaTh IMO3ULMU JPYIMX YYACTHHKOB JI€ATEJIbHOCTH,
2 HEeKTUBHO pa3peniaTh KOH()IUKTHI,

3) BnajgeHWEe HaBbIKAMU IIO3HABATEIbHOW, Yy4eOHO-HCCIIEOBATENbCKON U
MIPOEKTHOW JAESTENbHOCTH, HaBbIKAMHU pa3pelleHus NpodsieM; CHOoCOOHOCTh M
TOTOBHOCTb K CAMOCTOSITEJIbHOMY TIOMCKY METO/IOB PELIECHUs MPAKTUYECKUX 3a/1ad,
MPUMEHEHUIO PA3TUYHBIX METOJOB MO3HAHUS;

4) TOTOBHOCTh U CHOCOOHOCTh K CaMOCTOATENbHOM HWH(OPMAIIMOHHO-
MO3HABATEJIHLHON JESITENIbHOCTH, BKIIIOYAs YMEHUE OPUEHTUPOBATHCS B PA3TMUHBIX
UCTOYHUKAX HWHGMOpPMAIMK, KPUTUYECKU OILICHMBAaTb M HHTEPHPETUPOBATH
UH(pOpMaIIHIO, TOJIyYaeMYI0 U3 Pa3IMYHbIX UICTOUHUKOB;

5) yMeHHe HCIIONb30BaTh CPEACTBA MH(POPMAIIMOHHBIX M KOMMYHUKAI[MOHHBIX
texHosoruil (manee — HMKT) B pemieHUM KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX WU
OpPraHM3allMOHHBIX 3aJ]ad C COONIOACHHEM TPEOOBAaHUI 3PrOHOMUKH, TEXHUKH



0€30IaCHOCTH, THUTHEHBI, PECypcoCcOEepeKeHHs, TPABOBBIX M 3THYECKHX HOPM,
HOPM MH(OPMAIMOHHON OE30ITaCHOCTH;

6) BIIaJieHUE S3BIKOBBEIMU CPEICTBAMH — YMEHUE SICHO, JIOTUYHO U TOYHO W3JIararh
CBOIO TOYKY 3PEHHS, HCTIOIb30BaTh aICKBaTHBIC SI3BIKOBHIE CPEJICTBA;

7) BIageHWe HaBBIKAMHM  TIO3HABATEIBHOW  pediaekcnu Kak  OCO3HAHHUS
COBEpIIAEMbIX JIEUCTBHM M MBICIUTEIBHBIX IPOIECCOB, WX pE3YJIBTATOB M
OCHOBAHMM, TPAHMI] CBOECTO 3HAHUS W HE3HAHMSI, HOBBIX ITO3HABATEIBHBIX 3a/1a4 H
CPEJICTB UX JIOCTHKEHUSI.

[IpenmerHsIe:

1) chopMHpPOBAaHHOCTH TPEACTABICHUNH O MaTreMaThuKe KaK YacTH MHUPOBOM
KyJbTYpbl U O MECTE€ MaTeéMaTHMKH B COBPEMEHHOW IMBUJIM3AIMH, O CIOCcOo0ax
OTIMCaHMsI Ha MAaTEMaTHICCKOM SI3bIKE SIBJICHUN PeallbHOTO MHPA;

2) chopMUPOBAaHHOCTh MPEJACTABICHUNH O MaTEMaTHYSCKUX IOHATHAX KaK o
BOXHEHIITNX MAaTEMaTHYCCKUX MOJICTISAX, TMO3BOJSIONMIUX OMHUCHIBATh U H3Yy4aTh
pa3HbIE TIPOIECCHl W SIBJICHUS; MOHUMAHUE BO3MOXKHOCTH aKCHOMAaTHYECKOTO
MTOCTPOCHHSI MATEMAaTUICCKUX TEOPHUIA;

3) BIameHWE METOJaMH JOKa3aTelIbCTB W aJTOPUTMOB DEIICHUS, yYMEHHE WX
MIPUMEHSTH, TPOBONTH JTIOKA3aTEIbHBIC PACCYKICHUS B XO/€ PEIICHUS 3a]1ad;

4) BhmajgeHWE CTAaHAAPTHBIMH  TpHUEMAMH  PEIICHUS  PAlMOHAIBHBIX |
UpPpalMOHATBHBIX, ITOKA3aTeIbHbIX, CTCTICHHBIX, TPUTOHOMETPUUYECKUX YPAaBHCHHM
U HEPaBEHCTB, UX CHCTEM; HUCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B
TOM YHCJIE JIJIS TIOMCKA MYTH PEIISHUs M WILTIOCTPAIliU PEIICHUs YPaBHEHUI

Y HEPaBCHCTB,;

5) chopMUPOBAaHHOCTH MPEICTABICHUN 00 OCHOBHBIX MOHATHAX, HJICSIX U METOAAX
MaTeMaTHYeCKOrO aHAJIN3a;

6) chOpMHUPOBAaHHOCTH MPEJICTABICHUH O MpoIeccax M SBICHHUAX, HUMCIOIINX
BEPOSTHOCTHBIN XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEaJbHOM
Mupe, 00 OCHOBHBIX TIOHSTHSX DJEMEHTAPHOW TEOPHUU  BEPOSTHOCTEH;
c(hOpMHPOBAHHOCTh YMEHUW HAXOAUTh W OIEHWBATh BEPOSTHOCTH HACTYTUICHHUS
COOBITHI B TIPOCTEUIINX MPAKTUYCCKUX CUTYAIMSIX U OCHOBHBIC XapaKTCPUCTUKU
CIIy4YalHBIX BEJINYUH;

7) BIIaJicHUe HABBIKAMU HCITOJIB30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM IIPH
pelIeHn! 3a1ad.

Pe3yabTarhl peaju3anuy BOCIIMTATEILHOIO MOTEHIMAJIA YPOKA:

e YCTaHOBJICHHE JIOBEPUTEIBbHBIX OTHOIIEHUH MEXTY YIUTEIEM U €r0o
YYCHUKAMH, CIIOCOOCTBYOITUX TTO3UTUBHOMY BOCTIPHATHIO YUAITUMHUCS
TpeOOBaHUHN U MPOCHO YUHUTEIS, MPUBJICUSHUIO UX BHUMAHUS K
oOcyxaeMolt Ha ypoke HH(pOpMaIliy, aKTUBU3AIIUN UX TTO3HABATEILHOMN
NEATCILHOCTH,



+  TOOYyXXJeHUE MIKOJIHHUKOB COOIIOIAaTh HA YPOKE OOIIETPUHSATHIE HOPMBI
MOBE/ICHMSI, PaBIJIA OOIIEHHUS CO CTAPIIUMU (YUUTEISIMHU) ¥ CBEPCTHUKAMU
(IIKOJIbHUKAMM ), IPUHITUTIBI Y4eOHOU TUCITUTUTMHBI 1 CAMOOPTaHU3AIINH,
«IIpaBusia BHYTPEHHETO PACTIOPSAKA O0YUYAIOIIAXCS;

e MPUBJICYCHUE BHUMAHUS IIKOJILHUKOB K IECHHOCTHOMY aCIIEKTy U3y4aeMbIX
Ha ypOKax sIBJICHUI, OpraHu3aIus uX padoThl C MOITy4yaeMOi Ha YPOKe
COIMAJIBHO 3HAYMMON WH(pOpMAIel — MHUIIMUPOBAHUE €€ 00CYKICHUS,
BBICKQ3bIBaHMS YUAIlUMUCSI CBOETO MHEHUS 10 €€ MOBOY, BEIPAOOTKHU
CBOET0 K HEll OTHOIIICHUSI,;

+ IlpumeHenue Ha ypoke HHTEPAKTUBHBIX (HOpM pabOThI C yUALTUMHUCS:
MHTEIJIEKTYalIbHbIX UI'P, YPOKOB-IIyTEIIECTBUM, CTUMYJIUPYIOLIUX
ITO3HABATENBHY0 MOTUBALMIO IIKOJIBHUKOB; JUIAKTHYECKOTO Tearpa, Iie
MOJIyYEHHbIE HA YPOKE 3HaHUS OOBITPBIBAIOTCS B TE€ATPATIbHBIX
MOCTAaHOBKAX; JUCKYCCHUH, YPOKOB-IUCIYTOB, YPOK-KOH(PEPEHIIHS, KOTOpPbIE
JAI0T y4aluuMcsi BOBMOXKHOCTb MPUOOPECTU ONBIT BECHUS
KOHCTPYKTHUBHOTI'O IMAJIOTa; TPYIIIOBOM pabOThl WK padOThI B apax,
KOTOpBIE y4aT IIKOJIbHUKOB KOMaHHOW pad0Te U B3aUMOJIEHCTBUIO C
IPYTUMH IE€TbMHU.

IInanupyemble pe3yabTaThl 0CBOEHHS Y4€OHOTO TpeaMeTa
1) chopMUPOBaHHOCTH MPEACTABICHUH O MaTeMaTHKE KaK 9aCTH MHUPOBOM
KyJIBTYpbl 1 O MECTE€ MAaTEeMAaTUKH B COBPEMEHHOM IIMBHIIIM3AIINH, O CIIOCO0ax
ONMKMCaHMs HA MAaTEMAaTUYECKOM SI3bIKE SIBJICHUI pealbHOTO MUDPA;
2) chopMUPOBAHHOCTD MPEACTABICHUI O MaTEMaTHUECKUX MOHATUSX KaK O
BKHEHIITNX MaTEMaTHIECKUX MOJIEIISIX, TO3BOJISIFOIIUX OMUCHIBATh U U3Y4aTh
pa3HbIE TPOIECCHI U SBJICHUS; TOHUMAaHUE BO3MOKHOCTH aKCHOMATUYECKOTO
MMOCTPOCHHSI MATEMAaTUICCKUX TCOPHUIA;
3) BIajicHNEe METOIAMHU JI0KA3aTeILCTB U aJITOPUTMOB PEIICHUS; YMEHHE UX
MIPUMEHSTh, TPOBOINTH JI0KA3aTEIbHBIC PACCYKICHUS B XO/C PEIICHUS 3a]1a4;
4) BnajicHUuE CTaHAAPTHBIMHU PUEMAMK PEIICHUS PAIIMOHAILHBIX U
HppAlMOHATIBHBIX, TTOKA3aTEIbHBIX, CTCTICHHBIX, TPUTOHOMETPHYCCKUX YPaBHEHUN
Y HEPABCHCTB, MX CHCTEM; HCITOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX ITPOTPaMM, B
TOM YHCJIE /ISl TIOUCKA ITyTH PEIICHHUS ¥ WIUTFOCTPALUN PEIICHUS YPaBHEHHH
Y HEPaBEHCTB;
5) chopMHpPOBAaHHOCTH MIPENICTABICHN 00 OCHOBHBIX MOHATHUSAX, UESIX U METOJaX
MaTeMaTH4eCKOTO aHaAJIN3a;



6) copMHPOBAHHOCTH IIPEACTABICHUN O IIPOIECCaX U SBICHHUIX, HMEIOIINX
BEPOATHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PeabHOM
MHUpE, 00 OCHOBHBIX TIOHSTHSIX AIIEMEHTAPHON TEOPUU BEPOSITHOCTEH;
c(hOpMUPOBAHHOCTh YMEHUI HAXOAUTh U OLICHUBATH BEPOSTHOCTH HACTYTUICHUS
COOBITHI B MPOCTEUIINX MPAKTUYECKUX CUTYaLUSIX U OCHOBHBIE XapaKTEPUCTUKH
CIIy4YalHBIX BEJIIMYMUH;
7) BlaJieHre HaBbIKaMH MCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM MpHU
pELIeHUH 3a/1a4.
BbIyCKHUK HAYYHUTCH:
DJNIeMEHTHI TEOPUU MHOKECTB U MAaTEMATUUYECKOM JIOTUKH
e CBOOOJHO ONEPUPOBATH MOHATUAMHU: MHOXKECTBO, ITyCTOE, KOHEUHOE U
0ECKOHEYHOE MHOYKECTBA, JIEMEHT MHOXKECTBA, TTIOJIMHOXKECTBO,
repeceueHrne, 00beTMHCHUE U PA3HOCTh MHOYKECTB;
e TPUMEHSTH YMCJIOBbIE MHOYKECTBA Ha KOOPJMHATHOM TIPSMO:
OTPE30K, UHTEPBAJI, TOJIyUHTEPBAJL, POMEKYTOK C BBIKOJIOTOM
TOUKOH, Tpaduyeckoe MpeACTaBICHUEe MHOXKECTB Ha KOOPAUHATHOM
IJIOCKOCTH;

* TPOBEPATH MPUHAMICIKHOCTD JIEMEHTA MHOKECTBY;

s HaAXOIUTh MEpeceYeHue U 00bETUHEHNE MHOXKECTB, B TOM YKCJIE
IpeAICTaBICHHBIX rpadMueCK Ha YUCIIOBOM MPSMON U Ha KOOPJIMHATHOU
IJIOCKOCTH;

* 33J1aBaTh MHOXKECTBA MEPEUYUCICHUEM U XapaKTEPUCTUUECKUM CBOMCTBOM;

s ONEpPUPOBATH MOHATUSIMU: YTBEPKIACHUE, OTPULIAHUE YTBEPKIACHUSI,
WCTUHHBIC U JIOXKHBIE YTBEPKJICHUS, IPUUNHA, CIICACTBUE, YACTHBIN Clly4yal
00111ero yTBepKIAeHUsI, KOHTPIIPUMED;

¢ TMPOBOJUTH JOKA3ATECIBHBIC PACCYKIACHHS 111 000CHOBAHUS NCTUHHOCTH
YTBEPKIACHUN;

Uucna v BeIpaKEeHUS

* CBOOOJHO ONEPUPOBATH MOHATUSIMU: HATYPAJTIbHOE YKCIIO0, MHOXKECTBO
HATypaJIbHbBIX YUCEI, LIEJIO€ YUCIIO, MHOKECTBO LIEJIBIX YUCEIL,
O0OBIKHOBEHHAs IPO0Ob, A€CATUYHAS IPOOh, CMEIIAaHHOE YUCIIO,
palMOHAIBLHOE YHCIIO, MHOKECTBO PAlIMOHATIBHBIX YUCEII, UPPALIMOHATIBHOE
YUCII0, KOPEHb CTETNIEHU N, JEUCTBUTEIBHOE YHCIIO, MHOXKECTBO
JNEUCTBUTEIILHBIX YUCEN, TEOMETPUUECKAsi MHTEPIIPETAIMs HATypAIbHBIX,
LEJIBIX, PAIMOHAJIBHBIX, ICUCTBUTEIIBHBIX YUCEIT;

s JIOKa3bIBaTh U MCIOJIL30BaTh MPU3HAKHU JECTUMOCTH, CyMMBbI U MIPOU3BEIACHUS
MIPY BBITIOJIHEHWH BBIYMCIICHUM M PEIICHUM 3a]1a4;

* BBINOJHATH OKPYIJICHHE PAlIMOHAJIBHBIX U UPPALMOHATBHBIX YHUCEII C
3aJaHHOM TOYHOCTHIO;



CpaBHMBATH JICUCTBUTEIbHBIE YHCIIA PA3HBIMU CIIOCOOAMU;
YHOPSA0YMBATE YHCTIA, 3aMCAHHBIE B BUIe OOBIKHOBEHHON U 1€CATUYHON
apobu, uncia, 3aMMCcaHHble U UCTIOIb30BAHUEM apU(PMETHUECKOTO
KBaJpaTHOTO KOPHS, KOPHEH CTeNeHU 00JIbllie BTOPOI;

Haxonutb HOJI u HOK pa3ubiMu cioco6aMu U UCIIONIb30BATh UX MPU
peleHnH 3a1ad4;

BBITIOJIHATH BHIYMCIICHUS U PE0OpPa30BaHUs BBIPAKEHUH, COIepKAIINX
JNEUCTBUTENBHBIE YHUCIIA, B TOM YHUCIIE KOPU HATYpPAJIbHBIX CTEIICHEM;
BBINOJIHATH CTAHAAPTHBIE TOXK/IECTBEHHBIE TPEOOPA30BaHUs
TPUTOHOMETPUYECKHUX, JIOTapU(PMHUUECKUX, CTETIEHHBIX, UPPallMOHATbHBIX
BBIPAKECHU;

YpaBHEHHS 1 HEPABEHCTBA

CBOOOJTHO OTNIEPUPOBAThH MOHATUSMU: ypaBHEHUE; HEPABEHCTBO;
PABHOCWIbHBIE YPABHEHUS U HEPABEHCTBA; YPABHEHUE, SBISAIOLICECS
CJIEICTBUEM JIPYTOT0 YPABHEHUS;, YPABHEHUS, PABHOCHUIIBHBIE HA
MHOKECTBE; paBHOCHJIbHBIE TPEOOPA30BaHUS YPABHEHHIA;

pemarb pa3Hble BUJIbl YPABHEHU U HEPABEHCTB U UX CHCTEM, B TOM YHCIIE
HEKOTOpPbIE YPaBHEHUS TPEThEU U YETBEPTOM CTENeHeH, IPpOOHO-
palrOHAJIbHBIE U UPPALMOHAIbHBIE;

OBJIaJIETh OCHOBHBIMH TUIIAMH ITOKA3aTeJIbHbBIX, TOrapu(pMUUECKUX,
UPpPALMOHAIBHBIX, CTCIICHHBIX YPABHEHHUI U HEPABEHCTB U CTaHIAPTHBIMU
METOJaMU UX PELICHUI U IPUMEHSTh UX IIPU PELICHUH 33/1a4;

IIPUMEHSATH TEOpPEMY be3y K peleHnio ypaBHEHUN;

IIPUMEHATH TeopeMy Buera s permeHus HEKOTOPbIX YPaBHEHNUN CTEIEHU
BBIILIE BTOPOW;

[IOHUMATh CMBICJI TEOPEM O PABHOCHUJIBHBIX U HEPABHOCUIIBHBIX
npeoOpa30BaHUsAX YPABHEHHUI U YMETh UX JOKA3bIBaTh;

BJIAJIETh METOAAMU PELICHUS YPABHEHHM, HEPABEHCTB U UX CUCTEM, YMETh
BBIOMPATh METOJ] pellIeHUsI U 000CHOBBIBATh CBOM BBIOOD;

WCIIOb30BATh METO UHTEPBAJIOB JJIsSI PELICHHS] HEPABEHCTB, B TOM YHUCIIE
JIpOOHO-pAIMOHAIBHBIX M BKIIOYAOIINX B ce0sl MppallMOHAIbHBIE
BBIPAYKEHUS;

BJIQJIETh Pa3HBIMU METOJAMU JJOKa3aTeIbCTBA HEPABECHCTB;

pelarb ypaBHEHUS B LENBIX YACIIAX;

n300pakaTh Ha MJIOCKOCTH MHOXECTBA, 3a/1aBa€Mbl€ YPaBHEHUSIMH,
HEpPaBEHCTBAMHU U UX CUCTEMaMU;

CBOOOJTHO HCITOJIb30BaTh TOXKIAECTBEHHBIE IPEOOpa30BaHUs MPU PEIICHUH
YPaBHEHUH U CUCTEM YPAaBHEHUM;

QOyHKINH.



BJIQ/ICTh MOHATUSMHU: 3aBUCUMOCTh BEJINYWH, QYHKITUS, apTyMEHT U
3HaueHue (QYHKINH, 0071acTh ONpeAesieHUs] 1 MHOKECTBO 3HAUCHU I
¢byHkMH, rpaduK 3aBUCUMOCTH, Tpaduk QyHKIUHN, HYIU (PYHKIINH,
MPOMEXXYTKH 3HAKOTIOCTOSTHCTBA, BO3pAacTaHNE Ha YUCIOBOM IIPOMEKYTKE,
yObIBaHHE Ha YHCIOBOM MPOMEKYTKE, HaNOOJIbIlIee U HAMMEHBIIIEE
3Ha4YeHre (QYHKIIMH Ha YHCIOBOM MPOMEXYTKE, eproandeckas QyHKIHS,
MEePUO/I, YeTHAS U HeYeTHAsI (PyHKIIMU; YMETh IPUMEHATh ITH MOHATHS TPU
pEIIeHNH 3a]1ay;

BJIJICTh MIOHSATUEM: CTETICHHAs (DYHKIUS; CTPOUTH €€ TpaduK U yMETh
NPUMEHSTH CBOMCTBA CTENIEHHON (DYHKITHH NP PEIICHUH 3a]1a4;

BJIQJIETh MOHSATUSAMMU: TMOKa3aTelbHast (PyHKIIHS, SKCTIOHEHTa; CTPOUTH MX
rpaduKy ¥ yMETh MPUMEHSATh CBOWCTBA MOKA3aTebHON (QYHKITUU TIPH
pellIeHnH 3a/1ay;

BJIQ/ICTh MOHATHEM: JIoTapudMuueckas GyHKIUS; CTPOUTH €€ TpapuK U
YMETb MIPUMEHSTh CBONCTBA JIOTapU(PMUUECKON (PyHKINUN IPU PEIICHUU
3ajay;

BJIaJIETh TIOHATHEM: TPUTOHOMETpUYECKasi GYHKIHS, CTPOUTDH UX rpauk u
YMETh MMPUMEHSTh CBOMCTBA TPUTOHOMETPHUECKHUX (DYHKIIHH MPH PEIICHUN
3ajay;

BJIAJICTh MOHATUEM: O0paTHas QYHKIIHS, IPUMEHSTH 3TO MOHITHE MPH
pEIIIeHNH 3a]1ay;

NPUMEHSTH TIPH PEIICHUH 3a7a49 CBOWCTBA (DYHKIIMIA: YETHOCTD,
HNEePUOIMYHOCTh, OTPAHUYEHHOCTb;

MIPUMEHSTH TP PEUISHUH 3a]1ad TpeoOpa3oBaHus rpauKoB (yHKITUH;
BJIa/IETh OHATUSMU: YUCIIOBBIE MTOCIIEOBATEIBHOCTH, apu(pMeTHIECKas U
reoMeTprudecKasi Iporpeccuu;

BLIHyCKHI/IK MOJYYUT BOSMOKHOCTDb HAYYUTHCH:

OIePUPOBATh IMOHATHEM ONPECIICHUS, OCHOBHBIMH BHJIAMH OTIPEICICHUH 1
TEOpeM;

MIOHMMATh CYyTh KOCBEHHOTO JIOKa3aTeJIbCTRA,;

OIEePUPOBATh MOHATHSIMH CYSTHOIO M HECYCTHOI'O MHOKECTBA;

HIPUMEHSATh METO/I MaTeMAaTHYCCKON UHIAYKIIUN JJIs TPOBEIACHHMS
paccyXIIeHUH U TOKa3aTebCTB IIPH PEIICHUH 3a71a9;

Yucna u BBIPAKCHUAI.

CBOOOIHO OMEPUPOBATHh YMCIOBBIMU MHOKECTBAMU MIPH PEUICHUU 33]1a4;
ITOHUMATh IIPUYHUHBI U OCHOBHBIE UJEU PACILIUPEHUS YHUCIOBBIX MHOKECTB;
BJIaJIETh OCHOBHBIMU MOHSITUAMU TEOPUHU JICIIMMOCTH HPU PEIICHUN
CTaHJAPTHBIX 3a]1a4;

UMEeTh 0a30BbIE IPEACTABICHUS O MHOKECTBE KOMILJIEKCHBIX YUCET;



CBOOOTHO BBHITIONHATH TOXKJIECTBEHHBIE TIPEOOPA30OBAHUS
TPUTOHOMETPUYECKUX, TOTApU(PMHUUECKHX, CTETIEHHBIX BbIPAXKECHUIA;
NPUMEHATH MIPH PEIICHUH 3a]1a4 IIeTHbIE IPOOH, MHOTOUJICHBI C
JNEHUCTBUTENBHBIMY U LETBIMU KO3 PHULIIEHTaMU;

BJIA/IETh MOHATUSIMU: IPUBOAUMBIE U HETIPUBOIUMbBIE MHOTOUJIEHBI;
MPUMEHSTH UX MPU PEIICHUH 3a]a4;

MPUMEHSTH MPH petieHuu 3a1a4 OCHOBHYIO TEOpEeMY aiareOphl; MpocTeiline
(YHKIIMY KOMIUIEKCHOM NIEPEMEHHOM KaK reoMeTpUIecKre MpeoOpa3oBaHusl.

YPaBHeHI/IH N HCPAaBCHCTBA.

CBOOOIHO OMpEENsATh TUI U BHIOUPATh METOJI PEIICHHS MTOKA3aTEIbHBIX U
norapuMUYECKIX YPaBHEHUHN U HEPABEHCTB, HPPAIMOHAIIBHBIX YPaBHEHUN
Y HEPABEHCTB, TPUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;
CBOOOIHO pelIaTh CUCTEMBI INHEWHBIX YPaBHEHUN;

pelIaTb OCHOBHBIEC TUIIbI YPABHEHUN U HEPABEHCTB C MMapaMeTPaAMU;

BbInyCcKHMK HAYYHTCSH:

HCMOJIb30BATh YHCIOBBIE MHOXKECTBA HA KOOPAMHATHOW NPSIMOW U HA
KOOPIMHATHOM IIOCKOCTH ISl ONTUCAHUSI pEAbHbBIX MTPOLECCOB U SIBJICHUM;
MPOBOAUTH JI0KA3aTEIIbHBIE PACCYKACHUS B CUTyalUsIX TOBCEIHEBHOM
YKW3HU, NPU PEIICHUH 3a7a4 U IPYTUX MPEAMETOB;

BBITIOJIHSTH U OOBACHATH PE3YJIbTAaThl CPABHEHUSI PE3y/IbTaTOB BHIUUCICHUM
IpU pelIeHUH MPAKTHUYECKUX 3a7a4, B TOM YHCJIE€ MPUOTUKEHHBIX
BBIYMCIICHUH, UCTIOJIB3YS pa3HbIE CIIOCOOBI CPAaBHEHUI;

3aIMChIBaTh, CPABHUBATH, OKPYIVIATH YUCJIOBBIC JAHHBIE;

HCIIOJIb30BaTh PEAIbHBIE BEJIMYUHBI B Pa3HbIX CUCTEMAX U3MEPEHUS;
COCTaBJISITh M OLIEHUBATh Pa3HBIMU CIIOCOOAMHU YUCIIOBBIE BBIPAKEHUS MIPU
PEIICHUY MPAKTHUECKUX 3a7a4 U 3a7a4 U3 JPYTuX y4eOHBIX MPEAMETOB;
COCTABJISITh U PEIIaTh YPAaBHEHUS, HEPABEHCTBA, NX CUCTEMBI IPH PEIICHUU
3a/1a4 U3 JIPYTUX y4eOHbIX TPEIMETOB;

BBITIOJTHATH OIIEHKY MPaBJIONOI00Us PE3yJIbTaTOB, MOJIyYaeMbIX MPU
PEILICHUY PA3JIMYHBIX YPABHEHHM, HEPABEHCTB U UX CUCTEM, IIPU PELICHUU
3a/1a4 U3 JIPYTUX y4eOHBIX IPEIMETOB;

COCTaBJISITh YPABHEHHUE, HEPABEHCTBO WJIM UX CUCTEMY, ONKUCHIBAIOIINE
pEaNbHYIO CUTYALMIO WU MPUKIIAIHYIO 337a4y, MHTEPIPETUPOBATh
NOJIYYEHHBIE PE3YJIbTaThI;

UCIIOJIb30BaTh IPOrPaMMHBIE CPEACTBA MPU PELLIEHUH OTIACIbHBIX KIAaCCOB
YPAaBHEHUU U HEPABEHCTB;

OTIPEIENSTh MO TpaduikaM U UCTIONB30BATh ISl PEIICHUS IPUKIIAIHBIX 3a7a4
CBOICTBA pPEeAIbHBIX MPOIECCOB U 3aBUCUMOCTEH (HanOOIIbIINE U
HAaWMEHBIITNE 3HAYCHUS, IPOMEKYTKH BO3PACTAHUS U YOBIBAHWS,



MIPOMEKYTKH 3HAKOMIOCTOSTHCTBA, ACUMITTOTHI, TOYKHU Tepernda, mepuo u
T.11.), HHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTHYECKOU
CUTYyalllH;

OMpEeNIENATh 1Mo rpaduKamM MPOCTEHIITNE XapAKTEPUCTUKHI TIEPUOTUYECKUX
MPOIIECCOB B OMOJIOTUH, SKOHOMUKE, MY3bIKE, PAJIMOCBSI3H U T.II.
(ammuiuTyna, Nepuosn M T.11.)

DJIeMEHTHI MATEMATUUYECKOI'0 aHAJIN3a

BJIAJICTh MOHSATHEM: OECKOHEUHO YOBIBAIOIIasi TeOMETPHYECKast MPOTPECCHsI
¥ YMETb IPUMEHSThH €0 MPH PEeIICHUH 3a]1ay;

HNPUMEHSTD MIPU PELICHUH 337a4 TEOPHIO MPEIEIIOB;

BJIJICTh MOHATUSAMU: OECKOHEUHO OOJIBIINE YUCIIOBBIE MTOCIEI0BATEIBHOCTH
1 OECKOHEYHO MaJjible YHCIIOBBIE TIOCIIE0BATEbHOCTH;

BJIa/I€Th OHATUSAMU: TPOU3BOAHAS (PYHKIMHU B TOUKE, IPOU3BOIHAS
GbyHKIINW;

BBIUUCIISATH MPOU3BOIHBIC AIEMEHTAPHBIX (PYHKIIUI 1 UX KOMOMHALIWH;
UCCIe0BaTh GYHKIIMA HA MOHOTOHHOCTD U SKCTPEMYMBI;

CTPOUTH TPaQUKH ¥ IPUMEHATH UX K PEIICHUIO 3a]1ay;

BJIaJIETh TIOHATHE: KacaTelbHas K rpaduky QYHKIHH, YMETh IPUMEHSITH €TO
IIpH PEIICHUH 3a]1ay;

BJIAJICTh MIOHSATUSAMU: TIEpBOOOpa3Hasi, ONpeIeIICHHBIN HHTETPAl;
npuMeHsTh Teopemy Hprorona-JIeliOHMIIA U ee CIIeACTBUS TS peIIeHuUs
3ajad.

KomOuHaTopuka, BEpOSITHOCTh U CTaTUCTUKA

OTIEpUPOBATH OCHOBHBIMU ONMKCATEIBLHBIMU XapaKTEPUCTUKAMU YUCIOBOTO
HaOopa; MOHATUSMU: TeHEPAJIbHAsI COBOKYITHOCTh M BHIOOPKA;

OTIEpUPOBATH MOHATUSMH: YACTOTA U BEPOSTHOCTH COOBITHSI, CyMMa U
MIPOU3BEACHUE BEPOSTHOCTEH; BEIYUCIIATH BEPOSTHOCTH COOBITHIA HA OCHOBE
MOJICUETa YHCIIa UCXO/IOB;

BJIa/ICTh OCHOBHBIMU MOHATUSMHA KOMOMHATOPUKH M YMETh IPUMEHSATH UX
MIPY pEIICHUH 3a]1a4;

UMETh TIPEJICTABIICHHE 00 OCHOBAX TCOPUHU BEPOSATHOCTEH;

MUMETH TIPEJICTABIICHNE O IMCKPETHBIX U HETIPEPHIBHBIX CITyYAHBIX
BEJIMYMHAX U PACIPENICIICHUSX, O HE3aBUCUMOCTH CITy9allHbIX BETMUYHNH;
UMETh MPEICTABICHUE O MAaTEMaTHUECKOM OKUIAHUH U JTUCIICPCUH
CJIy9aliHbIX BEJIMYHH;

UMETh MIPEJICTABIICHUE O COBMECTHBIX PACTIPEIEICHHIX CITydYaiHbIX
BEJINYHH;

BLIHyCKHI/IK MOJYYUT BO3MOKHOCTDb HAYYUTHCS:



YpaBHEHHS U HEPABEHCTBA.

CBOOOJHO OIpENessATh TUI U BBHIOMpPATh METOJ PEUICHHS MOKa3aTeNbHBIX U
Jgorapu(pMUUECKUX YpaBHEHUN M HEPABEHCTB, HPPALMOHAIBHBIX YPABHEHUN
Y HEPABEHCTB, TPUTOHOMETPUYECKUX YPABHEHNN U HEPABEHCTB, UX CHUCTEM;

CBOOO/IHO PEIIATh CUCTEMBbI JINHEWHBIX YPaBHEHU;

pemarb OCHOBHBIE TUIIBl YPABHEHU U HEPABEHCTB.

DJIeMEHTHI MATEMATUYECKOI0 aHAJIM3A.

CBOOOJTHO BJIQJIETh CTAHJAPTHBIM arlliapaToM MaTeMaTHYECKOTO aHaJIn3a JIJis
BBIYMCIICHUS TPOU3BOIHBIX (PYHKIIUN OHOU IMEPEMEHHOM;

CBOOOJTHO  MPUMEHATh  anmapar  MaTeMaTH4YeCcKOro  aHanmm3a s
ucciaenoBaHus (QyHKIMH W TOCTPOeHUs TpaduKOB, B TOM YHCIIE
HCCJIEIOBAHUS HA BBINTYKJIOCTb;

ONEpUPOBAThH MOHATHUEM IIEPBOOOPA3HOM ISl pEIICHUS 3a/1a4;

OBJIQJICTh OCHOBHBIMH CBeJICHUSIMH 00 mHTerpaie Herorona-JIeitOnuma u ero
MPOCTENIINX TPUMEHEHHUSX;

ONEpUpPOBaTh B CTAHAAPTHBIX CUTyalUsIX MOPOU3BOJHBIMU  BBICIIHAX
MOPSI/JIKOB;

YMETb MPUMEHSTH MPHU PEIICHUH 3a/1a4 CBOMCTBA HEMPEPHIBHBIX (DYHKIIHIA;
YMETb IPUMEHSATH IIPU PELIECHUHU 3a]1a4 TeopeMbl Belepirpacca;

YMETh BBINIOJNIHATh TMPUOMKCHHBIC BBIUYMCICHUS (METOAbI  pEelICHUs
ypaBHEHU, BEIYMCIICHUS ONIPEACIICHHOTO UHTErpaa);

YMETh IPUMEHSTh MPUIOKEHUE MTPOU3BOJAHON U OINPEACICHHOTO UHTETpasa
K PEIICHUIO 33/1a4 €CTECTBO3HAHMS;

BJIJICTh MTOHATHUSIMU: BTOpasi IPOM3BOAHAS, BBIITYKIIOCTh rpaduka (yHKIINH;
YMETb UCCIIeIOBATh (DYHKITHIO HA BBITYKJIOCTh

KOMGI/IHaTOpI/IKa, BCPOATHOCTb U CTATUCTHUKA

UMETH MPEICTABICHHUE O LIEHTPAJIBHON PEIEIbHON TEOpEME;

UMETh TNPEJCTaBICHUE O BHIOOPOYHOM KOA(DPUIMEHTE KOPPEJSIuu U
JIMHEWHOW PErpecCcuu;

UMETh TMpPEACTABICHHE O CTAaTUCTUYECKUX THUIOTE3aX M MPOBEPKE
CTaTUCTHUYECKOM THUIMOTE3bl, O CTAaTUCTUKE KPUTEPUS MU €€ YPOBHE
3HAYUMOCTH;

UMETh TPEACTABICHUE O CBSA3M OMIIMPUYECKUX H TEOPETHYECKUX
pacrpeneneHui;

UMETh NPEACTABICHUE O KOAUPOBAHUM, JIBOMYHOM 3anucu. J(BoM4uHOM
TIEPEBE;

BJIAJICTh OCHOBHBIMU TOHATHSIMU Teopuu Tpados (rpad, BepimmHa, pedpo,
CTENICHb BEPIIHMHBI, MyTh B rpade) U yMeTh MPUMEHATh WX MPU PEHICHUU
3azay;



* MMETh IPEACTABICHUE O JNEPEBbSIX U YMEThb NPUMEHSTH €r0 MPHU PEUICHUU
3a/ad4;

* BJIAJECTh NOHATHEM: CBA3HOCTh; YMETh NPUMEHITH KOMIIOHEHTHI CBSI3HOCTH
MIPU PELICHUY 3a/a4;

* YMETh NPUMEHITh METOJl MATEMATUUYECKON UHTyKIUU

Conep:xkanue yueOHoro npeamera «Maremaruka (0a30Bbli YPOBEHb)
10 xaacc

Aneebpa u Hauana mamemamu4ecko20 aHAIU3A.

llosmopenue

Jlelicmeumenbuble yucia

ITonsiTue HarypanbHOro ynciaa. MHoxecTBa uncen. CBOMCTBA JIEMCTBUTEIbLHBIX
yucelsl. Meton Maremarndyeckon nHAyKIuu. [lepectranoBku. Pazmemenue.
Coueranue.

Payuonanvuvie ypasnenus u nepasencmea.

Paunonanbsubie Beipaxkenus. @opmyna 6unoma HeroTOHA, CyMMBI U pa3HOCTH

creneHel. PanmonanpHble ypaBHeHHs. CUCTEMBI PALlMOHAJIBHBIX YPABHEHUN.
Merton MHTEPBAJIOB PELIEHUS] HEPABEHCTB. PanimoHanbHbIE HEPABEHCTBA.
Hectporue HepaBeHcTBa. CHCTEMBI pallMOHAIBHBIX HEPABEHCTB.

Kopenv cmenenu n.

[Tonsarue ¢pynkuun u ee rpaduka. Gynkuus y=x". [loHATHE KOPHS CTETICHU 1.
Kopnu deTHOM 1 HEUeTHOH cTeneHel. ApudmeTndeckuii kopenb. CBoHCTBa
KOPHEU CTENEHH N.

Cmenenb noioiCUumenbHo20 Yucid.

IToHsTE M CBOMCTBA CTEIIEHU C pallMOHAIBHBIM NoKa3zareneM. [Ipenen
nocneaoBatenbHOCTH. CBoliCcTBa MpeenoB. beckoHeyHo yObIBaromiast
reoMeTpHuUecKas nporpeccus. Yucio e. OHATHE CTENEHU ¢ UPPALMOHATIbHBIM
nokasaresnem. [lokazarenbHas QyHKIUS.

Jloeapugmbi.
[Tousartue u croiicTBa norapudmos. Jlorapupmudeckast GyHKIIHS.
LlokazamenvHule u n102apugmuieckue ypasHeHus U Hepasencmaa.

[Ipocrelimue TmoOKa3aTebHbIE M JiOTapu(PMUUYECKUE YypaBHEHUS. YpaBHEHWUS,
CBOJSILIIAECA K MPOCTEHUIIMM 3aMEHOM HeM3BeCTHOTO. [IpocTeiiine nokasareabHbIe
u JorapudMHUUECKUe HepaBeHCTBA. HepaBeHCTBa, CBOIAIIMECS K IMPOCTEUIIMM
3aMEHOM HEU3BECTHOTIO.

Cunyc u kocunyc veua.

[TonsiTne ymia u ero mepsl. OnpeneneHue CuHyca M KOCHMHYCa YIila, OCHOBHBIE
dbopMmynbl s HUX. ApPKCHHYC © apKKOCHHYC. [IpuMepbl HMCHOIB30BaHUS
apKCHUHYCa U apKKOCHUHYCa U (POPMYJIbI 1151 HUX.



Taneenc u komaneenc yaua.

Omnpenenenue TaHreHCa U KOTAHTE€HCA yIia U OCHOBHBIE (POPMYIIbl. APKTAHTE€HC U
apkkoTanreHc. Ilpumepsl HUCHOIB30BaHMS APKTAHTEHCOB M APKKOTAHTEHCA H
(bopMyJIBI 17151 HUX.

Dopmyiibl CLOHCEHUAL.

Kocunyc cymmbl (M pa3HocTH) ABYX YmIoB. Dopmynbl A AOMONTHUTEIbHBIX
ymioB. CuHyc cymMMmbl (M pa3HOCTH) JByX ymioB. CymMMa U pa3HOCTh CHUHYCOB U
KocuHycOoB. DopMmynbl 1y [BOWHBIX M IIOJIOBUHHBIX YMIOB. IIpou3Benenue
CHUHYCOB U KOCHUHYCOB. @OpMYIJIbI JUIsl TAHT€HCOB.

1puconomempuieckue QyHKUUU YUCTI08020 APSYMEHMA.

OyHKIUYU y= SINX, y=COSX, Y=tgx, y=ctgx.
Tpuconomempuueckue ypasHeHus U HepageHcmaa.

[Ipocrenmue TPUTOHOMETPUYECKUE YpaBHEHUS. Tpuronomerpuueckue
YPaBHEHHUSI, CBOMAIIUECA K MPOCTEHIIAM 3aMEHOW Hen3BeCTHOro. lIpumeHnenwne
OCHOBHBIX TPUTOHOMETPUUECKUX (POpMYI ISl perieHus ypaBHeHu. OqHOpOAHBIE
YpaBHEHHS.

Bepoamnocmo cobvimus.

[ToHsiTHE U CBOMCTBA BEPOATHOCTU COOBITHSI.
llosmopenue Kypca ancedpwvl u Hauaia mamemamuiecko2o ananuza 3a 10 knacc.

['eomeTpus.

Beseoenue

Axkcuomaruka crepeoMeTpuu. [lepBbie CIeACTBUS U3 AKCUOM.
llapannenvnocmsv npsamslx u niockocmeti

[TapayutenbHpIe IPsIMBIE B ITPOCTPAHCTBE. [lapannenpsHOCTh Tpex NpsAMBIX.
[TapannenbHOCTh NPSAMOU U IITOCKOCTH. CKpelIMBatOLIMecs IpsiMbIE. YIIIbI €
COHAITPABJIICHHBIMHA CTOPOHAMU. YTOJI MEXAY NpsiMbIMH. [lapannensHbie
mockocTu. CBOICTBa MapasuieNbHbIX IockocTel. Terparap. [lapannenenunen.
3aa4u Ha TOCTPOECHUE CEUCHUM.

Llepnenouxynsapnocme npamvlx U n10CKOCmeu

[TepnenaukynsipHble MpsiMbIE B pocTpaHcTBe. [lapamienbHbie psMbIe,
MEePIEHAUKYISIPHBIE K TUIOCKOCTH. [Ipu3HaK nepneHauKyIsIpHOCTH MPSIMOK 1
mockocT. Teopema o npsiMOM, MEPHEHIUKYIISPHOM K TIJIOCKOCTH. PaccTosiHue oT
TOUYKH J0 IUTOCKOCTH. Teopema O Tpex NEPHEeHIUKYIIApax. Yroa MEXAY NpsIMON U
IJIOCKOCTHIO. [IByrpannslii yroi. [Ipu3Haky neprneHIuKyasspHOCTH ABYX
10cKocTer. IIpAMOyrobHbIN napauieenuIe.

Mnocoepannuxu

[Tonstue wmHororpannuka. Ilpusma. Ilupamumpa. IlpaBunbHas u  ycedeHHas
nupamuia. CUMMETpHs B TPOCTPAHCTBE. MPABWIbLHBIN MHOTOTPaHHHUK.

3axnroyumenvroe nosmopenue Kypca ceomempuu 10 knacca



11 kaacce
Anre0pa U HaYaJ1a MATEMATHYECKOI0 aHAJIU3A.

DyHKyuY U ux epaduxu

OnemenTapusie pyHkuuu. MccnenoBanue (QpyHKIMA U MOCTPOEHUE MX I'pa(HUKOB
AIIEMEHTApHBIMU MeTofaMu. OCHOBHBIE CIIOCOOBI TPeoOpa3oBaHus rPaPUKOB.
LIpeden ghynkuuu u HenpepvigHOCHb

[Tonstue mnpenena ¢yHknuu. OMTHOCTOPOHHUE TIPEIEbl, CBOWCTBA IPEICIIOB.
HenpepbiBHOCTD (DyHKIIMI B TOYKE, HA MHTEpBaje, Ha oTpe3ke. HempepbhIBHOCTH
AJIEMEHTAPHBIX (PYHKIIHHA.

Obpammuvle hyuxuuu

[Tonsarue oOpaTHOM GYHKIIHH.
Ilpouseoonas
[Tonstue mnpoumsBoaHou. I[IpowsBomHass CyMMmbl, pPa3HOCTH, NPOU3BEACHUS U

gacTHOro AByX (yHkumid. IIpomsBogHbie snmeMeHTapHbIX (yHKUUE. [Ipon3BonHas
CIIO)KHOU (DyHKLIUH.

IIpumenenue npouzeo0nou

MakcumMyM ¥ MHHUMYM (QYHKIUH. YpaBHeHHE KacareiabHoW. I[Ipubnmx€HHble

BbluKclieHud. Bo3pacranwe u yObiBanue QyHkiuil. IIpomsBogHble BbICHINX
NOPAJKOB. DKCTpEeMyM (YHKIUMU C €AMHCTBEHHOM KPUTHUUECKOM TOUKOU. 3a/1a4u Ha
MakcUMyM ©u MuUHUMYM. llocTpoenue rpadukoB GyHKUUNA C HOpUMEHEHHEM
ITPOU3BOTHOM.

llepsoobpazuas u unmezparn

[Tonarue nepBoobpaznoi. [lmomans kpuBonuHelHOW Tpaneuuu. OnpenenéHHbIN
unterpan. @opmyna Herotona-JleitOuuia. CBoiicTBa onpenenEHHBIX WHTETPAJIOB.

Pasnocunvnocms ypasnenuil u nepasencme cucmemam

Pasnocunvusie npeobpazosanus ypasHenuii u Hepagencms.
YpaBHEHUS — CIEACTBUS

IlonaTne ypaBHEHMs — cCleACTBUSA. Bo3BeneHHE ypaBHEHUS B UETHYIO CTEIICHb.
[TorenuupoBanue norapu@mMuieckux ypaBHeHui. [IpuBenenre nogoOHbIX YJIEHOB
YpPaBHEHUS.

Pewenue ypasnenuu ¢ _nomowpio cucmem. Pewenue nepasenHcme ¢ nomouibio

cucmen.
Pasnocunvrocms ypasnenuil Ha MHOCECMBax

Bo3Benenue ypaBHEHNs B YETHYIO CTEIIEHb.
Pasnocunbnocmsv nepasencme Ha MHoxcecmeax

BOBBGI[GHI/IG HCPaBCHCTBA B UCTHYIO CTCIICHD.
Cucmembi VVDCIBHGHMZZ C HECKONIbKUMU HEeU36eCniHbIMU




PaBHocunpHOCTE, cucteM. Cucrema-ciaeactsue. MeToa 3aMeHbl HEU3BECTHBIX.
Hmocosoe nosmopenue

I'eomerpus.

Llununop, xonyc, wap

ITonarne nununapa. [Imomans noBepxHocTu nuunuHapa. [lonstue konyca.
[Tnomaapr NoBepXHOCTH KOHYca. YceueHHbIl koHyc. Cdepa u map. Bzaumuoe
pacnonoxkeHnue chepsl u mockocT. KacarenpHas minockocTs K chepe. [lnomanpb
chepsl.

Obvembl men

[Tonsitue oobema. OOBEMBI: MPSIMOYTOJIBLHOTO MapajuieNienuIena, NPIMOon PU3MBI,

UIMHApa. Beraucienne o06beMoB TeJl ¢ TTIOMOIIIBIO ONPEACIICHHOTO HHTETpalia.
OObeMBbl: HAKJIOHHOHN TTPU3MBI, THPaMHU/JIbI, KOHYca, mapa. [1nomanb cdepsl.
Bexmopul 6 npocmpancmee

[Tonsarue Bekropa. PaBeHCTBO BEKTOPOB. ClI0KEHUE U BEIYUTAHUE BEKTOPOB.
CyMMa HECKOJIbKUX BEKTOPOB. YMHOXKEHHUE BeKTopa Ha yucio. KommnanapHeie
BeKTOPHI. [IpaBmiio mapautenenunena. Pazmoxxenrne BekTopa 1no Tpem
HEKOMILJIaHAPHBIM BEKTOpaM.

Memood koopounam 6 npocmpancmee. Jleusicenus.

[IpsimoyronbHas cucTemMa KOOpAUHAT B IpocTpaHcTBe. KoopauHaTel BekTopa.

CBsi3b MEXAY KOOPAMHATAMU BEKTOPOB U KOOpAUHATaMu Touek. [Ipocreitmue
3aJlaud B KoopJuHaTax. YpaBHeHue cepbl. CkanasipHOE MPOU3BEIECHUE BEKTOPOB.
HentpanbHas cummeTpust. OceBasi CHMMETpPHS. 3epKalbHasi CHMMETPUSL.
[TapayutenbHbIN 1IEPEHOC.

HUmozosoe nosmopenue

Cnoco0bl peajiM3ani BOCIUTATEIbHOI0 MOTEHIIAAJIA YPOKA:

* HCTOJH30BAHUE BOCIUTATEIHHBIX BO3MOKHOCTEH COMIEPIKaHMS Y4eOHOTO
mpenMeTa 4yepe3 JEMOHCTPAIHIO IETSIM MPUMEPOB OTBETCTBEHHOTO,
TPaKIAHCKOTO TTOBEICHUS, TTPOSBIICHUS YSIOBEKOIIOOHS U
T00pOCEPCUHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIUX TEKCTOB ISl UTCHHUS,
3a7a4 sl pelIeHwsl, MPOOIIEMHBIX CUTYAIMH sl 00CYK/IEHUs B KJlacce;

e BKJIFOYCHHE B YPOK MTPOBBIX IPOLIETYP, KOTOPHIC TIOMOTAIOT TMOICPKATh
MOTHBAIIMIO JICTEH K MOIYICHUIO 3HAHHUNA, HATAKUBAHUIO TTO3UTHBHBIX
MEXIMIHOCTHBIX OTHOIIIEHUH B KJIacce, TOMOTAI0T YCTAHOBJICHHIO
no0poxKenareabHOM aTMoc(epbl BO BpeMs YPOKa;

e MpOBeNCHHE YUCOHBIX (OJIMMITHA/IbI, 3aHUMATEIIbHBIC YPOKU U
MATUMUHYTKH, YPOK - JIEJIOBasi UTPa, YPOK — MyTEIIECTBHE, YPOK MacTep-



KJIACC, YPOK-UCCIIEIOBAHUE U JIP.) B YIEOHO-Pa3BIEKATEIbHBIX
MEPOIPHUSITUH;

opraHu3anys MpeAMETHBIX 00pa30BaTENIbHBIX COOBITHI (ITPOBEIECHUE
MPEAMETHBIX JIeKad) 7l 00yYaroluXcsl C UEIbI0 pa3BUTHS TO3HABATEIIHLHOM
Y TBOPUECKOM aKTUBHOCTH, MHUIIMATUBHOCTHU B Pa3JIMUHbIX chepax
MpEeAMETHOMN AeSTEIbHOCTU, PACKPHITHS TBOPYECKUX CIIOCOOHOCTEH
00y4Jarouxcs C pa3HbIMU 00pa30BaTEILHBIMU MTOTPEOHOCTIMU U
WHIMBUIYaJIbHBIMA BO3MOXKHOCTSIMU;

ucnonb3oBanne UKT u nucTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUI
o0yueHus, 00eCIeunBaIOIINX COBPEMEHHBIE aKTUBHOCTH O0YYaIOIIUXCSI
(mporpamMMBbI-TpeHaXEPbI, TECTHI, 3aYETHI B JJIEKTPOHHBIX MTPUIOKEHUSAX,
MYJIBTUMEIUUHBIE TIPE3EHTAIlMN, HAYYHO-TTOMYJISIpHBIE TIepeadn, (GUIbMBI,
o0yuJaroIue CaThl, OHJIAH YPOKHU, BUJCOJICKIINH, OHJIANH-KOH(DEPEHITUN U

ap.).

TemaTuueckoe NJIAHUPOBAHME.
ba3oBbiil ypoBeHb.

AJredpa U HAYaJIa MATEMATHYECKOT0 AaHAJIH3A.

Ne Tembl Copep)aHue matepuana Konunuecrso
yacos
10 knacc

1 [encTBuTenbHble Yncna 9

2 PauyoHanbHble ypaBHEHMA U HEPABEHCTBA. 10

3 KopeHb cTeneHun n 8

4 CreneHb NONOKUTENLHOTO YNCNa 6

5 Jlorapnomol 6

6 MokasaTenbHble 1 norapndmuyeckme ypaBHEHUA U HEPABEHCTBA 9

7 CUHYC N KOCKHYC yrna. 6

8 TaHreHc 1 KoTaHreHc yrna. 6

9 dopmynbl cnoxKeHun 9

10 TpuroHomeTpuyeckme GpyHKLMM YUCNO0BOrO aprymeHTa 9

11 TpuUroHomeTpuyecKmne ypaBHEHMA U HEPABEHCTBA 10

12 BepoAaTHOCTb cOBbITHUA. 4

13 YacroTa. YcnoBHan BEpOATHOCTb. 2

14 UTorosoe nosTopeHue 10




Bcero 102
11 knacc

1 PyHKUMMN 1 rpaduKm 7

2 Mpeaen GyHKUMU 1 HENPEPBLIBHOCTb 5

3 ObpaTHble GYHKUMK 3

4 MpoussogHan 14

5 MpuMmeHeHWe NPon3BOAHOMN 16

6 MepBoobpasHan 1 MHTerpan 8

7 PaBHOCM/IbHOCTb YPaBHEHWN U HEPABEHCTB. 3

8 YpaBHeHUA-cneacTBumA. 8

9 PaBHOCMNBHOCTb YPaBHEHUI M HEPaABEHCTB CUCTEMAM 3

10 PaBHOCMNIBHOCTb YpaBHEHMN M HEPABEHCTB HAa MHOXeCTBaX 9

12 MeToa NPOMEKYTKOB A/1A YPaBHEHUI U HEPABEHCTB 6

14 CuctemMbl YpaBHEHWM C HECKO/IbKUMW HEU3BECTHbLIMMU. 4

15 UTorosoe nosTopeHue 16

Bcero 102

NToro 204

I'eomerpus
Ne Tembl CopeprkaHue matepuana Konunuectso
Yyacos

10 knacc

1 HeKkoTopble cBegeHMA U3 NIaHUMeTPUmn 12

2 BesepeHune 3

3 MapannenbHOCTb NPSMbIX U NJIOCKOCTEM 16

4 MepneHAMKYAAPHOCTb NPAMbIX U MIOCKOCTEMN 17

5 MHororpaHHMKM 14

6 3akntoumnTenbHoe NoBTopeHme Kypca reomeTtpum 10 Knacca 6

Bcero 68
11 knacc

1 UnnnHap, KOHYC 1 Wwap 16

2 O6bEMmbI Ten. 17

3 BeKTopbl B NpoCTpaHCcTBE 6

4 MeToza KoopAMHaT B NPOCTPaHCTBE. ABUXKEHUA 15




3aKnounTENBHOE NOBTOPEHUE NPU MOAFOTOBKE K UTOrOBOM aTTecTaumm
no reomeTpun

Bcero

Wtoro

14

68

136



		2021-09-29T13:45:34+0400
	00e4fb5a2627857e57
	Белоглядова К.С.




